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(54) DIGITAL DATA COMPRESSION. EXPANSION METHOD AND ITS REPRODUCTION DEVICE 

(57)Abstract 

PURPOSE: To reduce the storage capacity of a RAM when digital data are stored in the 
RAM. 

CONSTITUTION: Suppose that a difference AVn of both samples consecutive in time series 
is (0000,0000,0000,01 10) expressed in a binary number and 16-bit digital code 22, then it is 
expressed as (0006) in a hexadecimal number. Then a high-order 1 2-bit in a 1 6-bit digital 
code 22 in a binary number of the difference AVn of both the samples is all 0, the high-order 
1 2-bits are omitted. Then the AVn is expressed in total 6-bits by compression data 24 ((6 in 
hexadecimal number) expressed in low-order 4-bits, sign code data 23 (0 indicates a positive g$^ x c 
number) and a 1-bit end code 25 set to 1 which indicates the high-order bits over the low- ^>^> . 

order 4-bits are all 0. Thus, the difference AVn of both the samples is expressed in 6-bits 
which compresses the bit number from the 1 7-bit expression and the storage capacity of the 
memory is reduced by storing the compression data into the memory. 
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RAM0>K1S£fiST/h£ < T'tSf-f v>?/Wf- y*JBI8 

2it3£T?l 6 try l-rox-f 2CO<fc5f- (0 

0 0 0, 0 0 0 0, 0 0 0 0, 0 1 1 0) tt5il6 
'M&X'&irb (0 0 0 6) bttZo rr-C, p-^^yyu 
roiAVn(02lS!T-l 6 If 3/ h OTx-f itffrft^r 2 2 

<£>±& 1 2 try h tii-^r o r-fc 9 % r <£>±{i 1 2 tf y 

h Sr^BS L, T#tf) 4 t' y h T*^ LfcAVn <OEEi8i-r — 
?24 (16it^C0 6) KA V n tTXEAfSF^X — * 2 3 
(Ofir/y^&^-r. ) irT{i4 try h it) tifify 

h^TOffeSr b*$i-tl t'y KOi^T^-§-2 5 
1 %3LXXlBZ-^ 6t*y h "CSt. mtCii?^ 
■tf-VTVKOlgA V n £ 1 7 t'y h0>S?Sa»?> A V n Oil 
^7-^6 t'y Hdt'y M£$rffi|gLT3|Il-f 5^ b 
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<D&1£<Dtif&<Dy-Z/'7)V<nm\? y hr>f ¥9 fry*— 9 t 
iLM(O^M.<D^<D^^ZfjV(Om^ y bf 4 i?9/Vr — 9 
^iOmb'y hf^ Z??/X'7 !T —9$:T{iLfrbn b* y bW 
ftOrr^^^-^li^iU mJE n b*y f¥fif^ 
*?9fl''f— ^irflute n b*y h^&x-r i?9A'ir — 9£ V 
AiiiKO^-n tf y b<0"f—9\Z. 1 ^fc^^S^IUoTf 

i&T£Si-*&T*M^<Dl b*y bls£Tf 

1 tf y h<D&nX*hZ>n + 2 b*y h^§f^ *J9fr s f— 

hitMSW^T "0" fitrEI»T^S*3F#<0 1 tf y h 

ntfy b*MfL&±X "0" <Dy*-9 LfcZ i: 

gfci-rs^i^ A-x- * EE£i;£f ft, 
[f»*«2] WEmtTy h7*-f iS9^f t —9i: 1 6 b* 
y hr^f *J9A^?—9 t U JiftEn tf y hW4r^f ^ 

t &¥f'&k-tzm#im i e**^-* *j9*'7 t —9wmj5 

I If 3 ] 0#^iJ W K:%R U fc 7 4 i? 9 ;V7- 9 S¥ 

HM<D^M.(Dl^(D^^y/^(Dm^y hr^ Z?9/i' s r — 9 
(D^(Duv\fy hf^ ^^/Vr-^&T&^^n b*y h^. 
fiOf^f *J9ASf— *l-#SllU SfrlSn b*-/ Maf-f 
1/9^7*— 9 tmmn \fy h*f4f>f *J9 1^7—9 ti 9 
±&<D&n tf y h<D"r — 9\z 1 ^fe^^S^CioTr 
-*<E>«iBfc, »TS:St»7W««f^l tfy 
iOmt'y bx-r *?9fl' s f— 9(DJEM^^:-i-lE^n^(D 
1 b'y h<7>&§f-efe£n+ 2 b'y h^^x >r v^yl^r — 

h^fi^it "o" <d#. mmi&Tmmn^r<D 1 b-y h 

nt'^hWit "0" Ox-^SrlMSfcU fro, m 

iaw*wwKii« Lfcx-r is9/\s : r—9m<D—femnu 

b'y hUMSt©^ ^9^-9K^PlL. Z<DftW\ 
Ztltcn \fy b9M$L<D&7*4 *J9 fr 3 ?—9 Vlltl^tlK 

JE^m-tlEMn^(D 1 b'y hir-tix-fix^ffirE^T* 
ISfOl b'y H- "0" ^fcT-^Tgtrtlu 

^f/^^mrf-9 tlfcrt *W&t'fZ> : T4 i?9* 
y*-9&mjjfeo 
[m#*4 ] ffiEtt** 1 ^tV &9*i'f t -9EEM& 

uy9<DT{tLfrhMTkn\fyy<DT-9*^\&\.. m 
OWttn tf y b*^— #*W*itW«ttU ftJEiS&T* 



#^£<£>n b'y htf^-^Jtfitn b'y h i: t LTTtiW 

fc^-^oi&try "o" £&s»fc*ttio;l-Cmtr 

/Ur-^ b&M<D^&<Dfr<D-*^-7;\s(DTri\fy b"f 4 i? 
9/^7*— 9<DM<Omt*y by* 4 is 9 fr 2 ?— 9 £r^7t;"f 5 

I»*3S 5 ] iftEflt*^ 3 <D7*j V>9fl'7 ! —9E&)5 
Siaotr-^ BE^ $ ixfc mjE#^ w ^^/V7- 9 7 

xi y 9 <DT#Lfi*hm&n \fy h <D"f—9 tBi"t fc 

K 0" Of - ^ ^m / n @gV ^f: ^ ^ m ^ h 7 >f 
?/U7-^«rW!27^ *J9fl» s r — 9m<D— fcm$ft&<Ol% 

^(D^^^^(Dmnm : T—9 1 its 3ct ^^mt-r 

(D^M<0^^(D J f^-y;V(D2m^ira\fy h7>f^^7 

v ? ^/^-^^H^2ii^:mb*y hr"^ i^^;^- 9* 
IEA^£rl&< ±fico 0 «rgij|» Lfcx w *S9fr 3 7 s —9 
*^ifT3 tf s/ bJ^^cot ^^3 tf y ^^^7- 

2itS:5 b*y h^7>f ^^7*— ^"C*U *^+fT3b' 
y HS:iiex.fcfc#ttTffi^e>4 b*y F*^7>f^^ 

*i"6J*T« : #*riroitfc2it«:5 b*y hm<SL<Of*4&9 
frT — 9 fcTtt^b4 try b*<i07^f z?9/^— 9\z 

55-#JLfc«F<7)*»O^Sb«T3 b + y h«ft07>f^^7 

[»*«7l ftuEfM*Jg6 07^ ^^^-^ffiffi* 

aiaot7-^Ei^Wc2iS5 b*y 

/^7*— *^WEI*T*«W*Sr*JSiJLTWEI*T#««F 
*3ft««|«S:«!*i-aW#<0|Btt2it*5 b'y hOf-f5? 
^^7 ? -^<OffiE»T*«l«F*Srl»< 4 b'y h^r-^ 

T«r**-r4«F-5-* s *fc«P2ii*5 tfy h(?)7r^^ 
7 ? -^OHuE^T#^^-i:iE^^^^^< 3 b'y h(D 
zr-9&#$mt U-cac?iJ»«tU, J?)l:HfyM: 
"0" Sr^g^£ttJPxT2itmmb*y hiC7fc^J:9(- 
L ~C BIJEH*^ ?U W J-S^ lf:7>f i?9 ^=f- 9 m<D&M 

ttlcO^(D^(0f->7 P ^O2ii^mt*-/ h7^f^^ 
7 — 9(Om<0 2it^mb'y h7>f *?9A' 1 ?— 9 £'&7l1T 

Ztltzmt'y h<DTji/9si' J r — 9*'?-9mffi-fZ>m 
^3 * ^t^ff*^6c07 :f ^ ¥9;^?— ^JEffi^ffiSrffl 
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titz&m?- 9 *fc$> bnfciMi*«-eK*m ustifs^ 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] WT, EESr#KU*^fe±3fibfcffi*0 

CD^U— VfcfclfclT^ *?9>Vf^ 9&**rV — Id— 1$ 

w^^-ca^rr*^ *?99vjt— s ?4 ^ms(-ov>r 

[0 0 0 4] 12 1 9liffi*OCD^U- ¥ <7>«fiS;Sr^-r 

/:16 tfy h^v^A-fl^l 1 SrT-J-n^fM-fcgifc 
t5DA=iy/^^, 3tto— ^^7>f M-iKBIs] 

^ * /i^- * Sdfc^B l oft ^BE3xSS«-C CD^f) 

U DA^y/<- ^ 2tB2 0(O#r^n^jf-^l 2 Id 
©Tto^flfl 3£#Tffl*M^4KI?£«*«:ttl* 
[0 0 0 5] U&>Ltt*»fe* CD/U- ^Wc^V^TfiiM 

[0 0 0 6] ^Ct% 12 1 K^i-J; 5 t£ft*EJT4 *J9 
r iT±t5Pp^H*»fti-5^i:^%x-P,ttSo B2li: 



*5i^T, 6te*:^4£>7 y^T^t^^^e y- (ra 
M) % 5texw 5^*^— *WflfeaS«l**feffl**ixfc 
1 6 if y hf>f ^^yWt-^SrMSftRAMeiclSigtL, - 
^Oii^i$gT*RAM6^b 1 6 feTy Y"f H *J9A4&*ir 
^ifti^/:lDA =3 y/<- * -.£5 R AMJBI8PEB-C 

M £ ft ? << s> * 9 i<ocd (O [HlteiSS £ 

HBofttftlO^ py^ <om$l%c$:±ifxn± U R 
AMffjiJ^PHJB 5 i «9 HulEfl^&S^iSSK^fr^T R 
AM6l:CDOS4f- **E1ftU R AM$iJ^[e]B 5 
(Cj:t)RAM6^e>ii«^W^iS«-Cl 6 try fr^fv? 
99V?— 9 l l b§rHl^gc^ttSUTDA^>^<-^ 2 "C 
T n r £ T?W < C D 

^bS^^ilfc 1 6 fcTy V^/Wf^l 1 a £RA 

^a— ra 

& <o &J£j£ S £ ii « (O iift K M i% 
[0 0 0 7] ZCDVtmX-v*^ ^99V?—9W±m& 1 

^fi-ftt^^L^lS^^, R AM 6 [Cgx. t>tltz?— 

9 &Stfrtiil>X^Z>m\z h?y*^*fcf47*-*^ 

fS#lc**t/S:»*-r-5 :t4< finite C D*S 5 
[0 0 0 8] 

T^ s »^Lfc»^a**Sr%^fc«FlCiK,5i: 45RA 

^4 4. 1 kHz, L. R : ^^>'^yWC7)2^-V>'^»'l' > ^& 
f 1 6 try b(Dfz#> \fpm<D"r — 91$ 4 4. 

lkHzX2chX16bit = l. 4 1 1 2Mb i ti 

< *^t>*50C3^5 t-T^i: 1. 4 112M 
b i t X 3S?=4. 2 3 3 6Mb i t JW_b^^^ 0 ^60 
± 5**S*OE««*<ORAM6 Sr»tt*-tirJ: 5 
-5^0'Jx.li2 5 6 K^t; y^SRAM (DRAM) 

[0 0 0 9] ±IEtt*^BIJB^«*T, RA 

M^7)|^1tgft^/J^$ < -f *J99V?— ^JESS*3i 
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[0 0 10] 

try iffi/lsf*— 9 tHM(Of^j^(D»i<D'^^/^<D 

U BrJfSn fcf y h^ffix-f i?9/vf*—9 irffllBn fc*y h 
*fir>f *J9A' s f—9 X f9±iio#n fc'y h^r-^l: 

f Iff f © 1 try h&£Vm<Dm\?iy hr^^^r- 
#0XEA&*^jEA#-§-<D1 try hO^ffT'fe^ n + 2 

3MMSftfc±ffi©*ntry bJMfca^T "0" OB#, fiu 
IS^T*«ff-§-(7) 1 try M^— ^IJTSr^i-T 5 — 

[0011] 

tfy hx^^^^-^iffiSoB#^o^oi^v^o 

mtfy hf>f it&frf— ^OStOmfcf y b 7* 4 Z? 9 s^y* 

^)n + 2 tf y h(Of^ *J9Ar?— ?-7xi y 9X^ctZ. k 
SIOmtTy h^-f */9frT — 9<T>±J$L\fy Mi 
OTfciitW, I«f^flt§t|j:Tfi4t f yh 
*fcf^T{4 8 tfy h-e«t5r ££*iJfflLT_b&tfy h 

[0012] 

[0013] 01 ~E 6 fl, *^(Dr^ *?9fl' s f— 9 

n N ttfO^ni^ lf->7 P /^ONP^:n+ 1 <^i^V 

— ^Vn + 1 t LT, Sty7 p ;KOi=V 
n- (Vn+1) ^AVntltifh JcO#*^>^ 

[0 0 14] B2|£*-*-J;5 Cttt^ten^ty^ 
Oflffi-T 5 -^ Vnd«2ii»-Cl 6 fcfy h(Z)7>( 9 J9 Mi 
t20(Oj;5l: (000 1, 1100, 01 0 1, 10 
10) -efcat-^Si: l 6it#-C*1-£ (1C5A) . 



^lff7-^Vn + ldS2iift-Cl 6 fc'y hCDx^f v** 
>M?#2 1 <D£ ?\ZL (0 001, 110 0, 0101, 

oioo) x-hzk-rzt i emmx-m-tk tics 

4) ir/^t), ffil^TVMOHA Vn{2 2jigrei 6 fcfy 
hO^^*yUff-5§-2 2 0J; (0 0 0 0, 0 0 0 
0, 0000, 0110) £ ^drft^ 1 6 it 

&xm-fk (0 0 0 6) t45„ *fc, 2 3liAVnO 
n-f§r7*—#&$t-fl If y bXh*), 01* + , 

tt-ett^-TtOTfo^o PJ-^V^/KO^A Vn 

0 2it»-ei 6 tTy h(Or>f^^f 2 2<D±#1 2 
tfy Mit^tOffeD, r<D±2#t§<g\ HI 3 \Z7jk-f- 
ct p *C^C0Jt{i 1 2 tT y hSr^B&U Tffitf) 4 tT y h "(? 
^LfcA V n Off ffir - 9 2 4 (l6it^(D6) CAV 
nWfffr-^ 2 3 (0 l4^5^Sr*i- 0 ) iTffi4tf 
fc_b&fcfy h^tOTfcSr^Sritl tf 
y hOjflT^f 2 5fcl SrSCTTAPx.. £>S+6 fcfy ht? 
i" 0 wixtci: 9 P5t^/;K^1A Vn £: 1 7 tf y ho 

try Mr: try h^SrEE 

So 

[0 0 1 51.13 4 ttSIBSoffi-g-Sr^L, #«p^, #i^>- 

^/v^ajEEffiSrig i tra««cS"t*o la4^ciov^T > my- 

^^/V-cD^A Vn^El5 td^i-J: 9t-2it»T*l 6 tfy 
hO^^y^f 2 2(DJ;5IC (0 0 0 0, 0 0 0 

o, ooii, mo) i em^xm^-k (o o 

3E) tck-rzk, mmkmmizy*-9&ffii-z>k±iiL 

8 tT y H4f^t0t*t)5, rco±{48 tfy h Sr^BS 

4 tfy hOl 6m$fc<D (E) CAVnOfl 

t f-^ 2 3 (m-^-r-^;*£^-ro ) ^7^25 

±ffctfy Mco^r-^^fc^^-ef 
-^^«Mt«rrs - t *r*1"fc* WfcTff* 25|:0^ 
**i"5o ) Sr*Px.yc:6 t*y hOJBEfil^— ^t»CC0 4 tf 
y b(D 1 6itS^> (3) CAVn^r-^ 23^ 
Tff-^-2 5 0r-^ 1 ^0ifc6 try b<DJEm^-9X 
*i" 0 IJi^f-^^yucoMA VnSr 1 7 tfy ho 

W&frh AVnOffir-^O 1 2 bfy h \C t° y h^c§r 

J£ffi^xm$L1~Z>^ ktfXZ, :©Eir-^^^^-y 

[0016] *7t, B4i:*t± o\zmzwc±mmxm 

co^mi t) i f-yy;vioWm+ 1 (Dfy/^Ol 

Er-nm+ 1 <t LT, ^>-^0||==Vm- (V 
m+1) A Vmi LX$t1~k , fSji^V^/i-O^ A Vm 

ttia6^*i-J:5^2itlS:t s i 6 try hof^v 5 ^;^ 
*26©J:5t (nil, 1111, 1111, li 
11) T% 1 6Jt«"C*-t"4: (FFFF) km$L£ft 
5o ^n^StJiiE^J: 9 {^ J f—9E.^i-^kjc(D^—9X 
fo^Mt^/^iAVmfj:! 7 tf y hT'^^ttfcO 
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^StLTBESl7 f — #tt2 4 try M:4ot L£^fc*y h 

tttts: tui^v^y >jrm9L&#4 4. i kHzt 

-T<5£ 2 2. 0 5 kHz^J^&gt-CO d B^ff^i^? 
r t Kft «9 a*»*«#«-CttflfeO«#^»fcM*S*t 

^^-f^(T>W^A try h$><5VM3:8 \fy h"C**5fcO 

ITt'y h§&£*# < $£iblf-:: 

[0017] 1711 T'-^JEffilHlllStOWfiKSr^-ryn 

$>9> ^^^r-?S4il 1 ^bfflA^ 1 6 
fc'y hx^f i>9Mt^l 1 aJrl^n y ^ r'i: icgt 9 & 
3*. 1 9 * s/^HJJdli^iiiJxfcx— b 

9. 1 6 fy O^ka^fflSixfcx — 

^ *1 5 M H o y ^ ^PKSRft 6 t O t'fc 5c 4 2 
\t 1 6 tfy h^^Uv?^^T*fc«9 , 16t'5/fA*^ 
4 OKllZ0i&*;h,fcttSc^8*^n <fc 5 l^^Mg: 
cOB^^n + 1 <D1h>:7VW£ffiJ£x~^ V n + 1 <D"f—9 
tl6 feTy h**y^ Uv?^^4 1 tCffiO asixyttts 
OB#^ n Of- ^://KD«EE * V n <Df— 9 t % 31 # 
» Lt ^^©i A V n Sr*ft5 t ©f*>5. 4 3 
teft^-y y y ?XfoV % Bfy/;KDiAVn(0 + ) - 
?r«^Ltft^U 4 4(il6b'5/Fi/7H/i/^^t 
fc*9, 1 6 t'y hS»l-^^4 2^f^*^^ 
^Hlftt + yhC/7ht5 1 b^T*fo5o 4 5lil6^h 
i/^^? 4 4C0x — ^^Tffi^>^ 4 tfy hfoSl 
9ii*««Fi-5 4 tfy h*9 y 9 U*J*9, 4 6 fi 1 6 
\ZyY*9?9 Ui?X9 4 5{di*}#$tl4 bfy ^ 
«fc *9_h{itE>t*y hcDx — ^^i--<T0^S^*:^T, x 

—9 (Dmmzwmirzmmwmimm-e&Zo 47114^ 

y h** y # lsi?*9 4 5 frh^r — ^^W. 9 a£i?4 fy 
hf-^l/^^^ 4 8(ilh'5/h^77^ 49(3 
l^h»7^7 7m5. ft3b\ HTIilft^ 

o y^Srf+y^ft^SWS^ ifcfil 6 tTjy hA 
[0018] £JL±0 <fc 5 ft«J*l-*5l^-C\ ift^Srift^-r 

5 i>9^f-9w±mm it>*t>mx ^ntiUM^ 

^M.n(D^'>y^(DW i &r r —9Vn(D'f—9(Dl 6 tfy 
Yf^ i?9Mt % 1 1 a £ 1 6 tfy FA*^^4 0 

n + 1 Oi^V^/UOSiE-r — ^ Vn + 1 £7)^—^^ l 6 
tfy hA^Uv^* 4 0\Z-&V&tskm&f\Z 1 6 t*y h 
AJ3l'i/X9 4 0*C(R^SnfcffiSc0^nOlJ->^ 
OlEr-^Vn^r-^?: 1 6 tfy h*9 y9 



9 4 1 CV7 h U fttc. 1 6 tfy hgtlfcu^** 4 2 
|C± <9 1 6 fc'y hA^^^4 OlC&DiZ^i'LfcttS 
<DB£,£n <fc «9 1 1f>^>M£0^£n + 1 Oi^V^cOl; 
Er-^V n + 1 (0^—9 k 1 6 tfy h*9 y 9 1/^ 
*4 1 (^®9ii*ixfcftft(^^nO*>'^0«JEE7 f 
— * V n <n"f—9 k LTPHJ- 1s-?jU<D& A V n 

^iAVn(0 + , -Sr*J^UT««PL, mj|E16t*yh 
l/^^ 4 2 t**fet^t y//WS A V n ?r 1 6 
t*y hix^ h Uiyy.9 4 4id^«9 4\fyY*9y 
9 lsi/*9\z£ V 1 6 fy h->7 h Uv?;** 4 4 CDx~ 
*SrTffia>?>4 tr y H*oa9ii*(R«pU, 4tfyh* 

^^^^47|:7-^^'>7hU «MfiJ»flH3K 
46tl6 tfy y ^ Ui?X? 4 5 (C^^^iX4 tf 

y hy 5 — 9±ffi<OtTy hOr-^^f^t O^S^ 
§rar, f-^oaatMlLt 1 ify h*7«Ft75 
^4 9^*<Ofe»Sr(R«pU lt*7h??t77^4 3^ 
bOf-^* 1 tTy hff77^4 8(dfS^i-So 
T> 4\fyY*9y9\sV*9 4 7\z.%n%frti7 : —9 
t 1 try h^-^-^9^4 stc^^ixfc^^ctu 5 ! tr 

tTy h& 1 !7— Kfc LTJE^Ix — ^ 1 5 ^{±S^i-^> 0 
[0 0 19] /«c*5, *¥£WX*IL &y*— 9 Z&Hk&mz 
mm+Zm&<OT—9<Dm-e&'t'tzib\^ *JHWftJ6» 
fitT^— 5. ^wT*. CD-CiiL, R^-^V 

-c, ^l^-^v^/i-o i^>-^M;io^T!&91i-6 

f t>^/^ 1 t^^r-^^ttT-^ k Lt 

trl 6 tTy ^9/^n^2 0<DX (0 0 0 
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